This paper reviews the importance of traditional natural resources management practices in Ghana. It highlights the roles of traditional beliefs, taboos and rituals in the management and conservation of key natural resources in the country. The paper is based on desk studies undertaken as part of anthropological studies conducted in the forest-savanna transitional agroecological zone of Ghana to study the spirituality of forests and conservation. Among the major conclusions of the paper is that although the potential of traditional natural resources management for biodiversity conservation in Ghana is enormous, the sustainability of these practices is seriously threatened. This stems from the rapid changes in the belief systems. Both biophysical and socioeconomic factors were found to underlie these changes. The breakdown of traditional beliefs and associated taboos which underpin traditional natural resources management practices were found to be the greatest threat to the sustainability of these practices. The paper recommends that more anthropological research should investigate local perceptions of forest space and landscape, biodiversity conservation and traditional beliefs, and their significance for natural resources management. Such studies would provide valuable insights into the changing values of local people in relation to protected areas such as sacred groves and forest reserves and the management of other natural resources.
INTRODUCTION
The interpretation of nature amongst most ethnic groups in Ghana, as elsewhere in West Africa, has influenced most aspects of social, material and spiritual life (Rattray 1923; Frazer 1926; McLeod 1981) . Among the Akans, the predominant ethnic group in Ghana and who occupy the forests in the country, interpretation of nature did not only determine local interaction with the environment but also fashioned the practices for the management of natural resources (McCaskie 1995; Abayie Boateng 1998) . Comprehensive discussions on the culture of the Akans have been done by several authors including Rattray (1923) , McLeod (1981) , McCaskie (1995) and others. In this paper, the key concepts and interpretation of nature in Ghana, particularly amongst the Akans is reviewed. An overview of traditional natural resources management is given with a focus on practices associated with natural resources. The vital roles of beliefs, rituals and taboos in traditional natural resources management are emphasised. Finally, are discussion on change and sustainability of traditional natural resources management practices.
MATERIALS AND METHODS
The material produced in this paper is based mainly on a literature survey the author undertook as part of an anthropological studies conducted in four communities in the transitional agro-ecological zone of Ghana to study the spirituality of forests and conservation between April 1999 and March 2000 by the author. The communities studied were Bofie and Nchiraa in the Wenchi District; and Buabeng-Fiema and Dotabaa in the Nkoranza District, of the Brong Ahafo region ( Figure 1 ). Key issues investigated were the dynamics of change in natural resources and their associated traditional management practices. Some of the qualitative data gathered from the field have been used as anecdotes 
LOCAL CONCEPTS OF AND PERCEPTIONS ABOUT NATURAL RESOURCES
Amongst the Akans, and indeed amongst other ethnic groups and tribes in Ghana (Rattray 1923; Frazer 1926 , McLeod 1981 McCaskie 1995) and across West Africa (Frazer 1926; Fairhead and Leach 1997) , local concepts and interpretations of nature link it inextricably with the social, material and spiritual life of the people. The following summary provides an outline of concepts and interpretations of nature amongst the Akans.
It is important to note that the Akans make a clear distinction between bush (wura'm) and settlement (efie) (McLeod 1981; McCaskie 1995) . Bush encompasses vegetation and all other natural resources including wild animals. The bush was considered to be a realm set apart from that of man and contained fierce beasts (sasabonsam and mmoatia) and some of the great gods (Busia 1951; McLeod 1981) . Sasabonsam, a legendary mythical figure considered responsible for all the woes of mankind and to which mishaps and everything evil were attributed (McLeod 1981; Abbiw 1990) , and mmoatia (dwarfs) made the bush dangerous to visit. Humans went into the bush at their own peril (McLeod 1981) . Many, like hunters who sought their livelihoods from the bush, were careful to obtain talismans (asuman) and medicines to protect themselves against its dangers.
The bush was also an area of potential power (tumi) where medicines could be acquired, and where gods might reveal themselves to men and women whom they 'seized' and drove deep into the forest, or where strange objects could be found, or given by mmoatia (McLeod 1981; Akyeampong and Obeng 1995) . Even today, people become disoriented and get lost in the bush. It is a custom that dangerous and disruptive people are driven into the bush and away from the order of the town. In the past, witches (abayifo⊃) and those who committed grosslypolluting offences, if they were not executed, were driven into the bush. In most communities there are clear distinctions between the edge of the village and the bush. Towards the edge of the settlement are the areas associated with the removal of the dirt and decayed materials of the village, its excrement and its corpses, and the temples for the controlled entry of supernatural beings originating from outside (the river, the sky and the bush). Thus the town and forest, the realm of the dwelling (efie) and the bush (wura'm), are separated by the edges of the village (Kurotia), a symbolic ally as well as a physically distinct zone. In the past, it was common to find a formal barrier (panpim) usually made up of a few thin logs. This was not to prevent entrance; it was intended instead as a mystical protection for the village against the dangers and powers which dwelled in the bush and, as such, it represented the end of the village, the realm of man, and the beginning of the wild (McLeod 1981) . Thus, amongst the Akans, though the bush contained essential necessities of life such as game, wild food, medicinal plants and herbs and tumi, they were hesitant to enter there. Use of the bush was, for most ordinary people, restricted to those areas on farms. Even this level of contact with the wild was considered dangerous. Contact was especially dangerous for women and children (Busia 1951; Arhin 1967) whose daily exposure to the wild was restricted to farms. Therefore, the Akans viewed bush with awesome reverence and fear. However, at the same time they considered it as an area which they hoped to conquer because of the need to expand their settlements (efie) due to population growth (McCaskie 1995) .
Next in consideration is the division of the various components of the bush: trees (nnua), rivers (nnsuo), animals (mmoa) and soil or mother earth (asase yaa). Because tumi was generally associated with the bush, the Akans considered the individual components of the bush to be inherently endowed with tumi. They were regarded generally as gods or abodes of gods and should be revered (Frazer 1926; McLeod 1981; McCaskie 1995) . For example, the soil or earth was given a motherly status asase yaa (literally meaning 'mother earth'; yaa: means a Thursday-born female amongst most Akans). In terms of ranking as gods, Asasa yaa was ranked second to the Sky God (Onyame), the Supreme Creator and the most important of all the Ashanti deities. The status of asase yaa was due to the belief that it was through her fruits and bountifulness that humans survived (Rattray 1923; Frazer 1926; Abayie Boateng 1998) . The belief amongst several tribes and of Akans that their ancestors originated from the earth or they came from holes in certain deep forests reinforces this perception (Rattray 1923) . The propitiation of the local Earth-god is deemed of utmost importance for, were it neglected, famine would surely follow as a consequence of the wrath of the deity. Her righteous indignation is excited by the spilling of human blood on the ground and by the commission of incest, for such acts are thought to pollute the soil. When such a deed has occurred, the local Earth-god has to be appeased (Frazer 1926) . Earth-gods are considered to reside in natural objects such as clumps of trees, rocks of large size or remarkable appearance and ponds; but clumps of trees are regarded as their favourite homes (Frazer 1926) . The emphasis given to tree clumps as the favourite abode of Earth-gods underlies the importance the Akans give to trees in terms of endowment of spiritual potency, tumi. This belief has been found to have influenced significantly the interaction of Akans with the forest and other natural resources (McLeod 1981; McCaskie 1995) .
As indicated above, rivers, trees and animals are considered by the Akan to be sources of tumi and can be gods or have the capacity to become gods. Rivers are considered to be great gods, and of all the intermediary gods between man and the Sky God, river-gods are considered the most important. The most powerful ones are referred to as atano in Ashanti after the Tano river (Sarpong 1974 (Arhin 1967; McLeod 1981; McCaskie 1995) . Accordingly, the sasa of most plants and animals in the forest requires propitiation before use (McLeod 1981; Falconer 1992 ).
An important point that must be emphasised in concluding this section is that the above concepts and perceptions about natural resources form an integral part of the religious beliefs of the Akans which, to a large extent, are based on the worship of nature (Rattray 1923; Frazer 1926; McLeod 1981) . It is not surprising that rituals, propitiation and prohibitions, key components of traditional religion amongst the Akans, form integral part of their traditional natural resources management.
MANAGEMENT OF KEY RESOURCES
In Ghana, as noted above, traditional natural resources management, as in other parts of Africa, is shaped around local rules and regulations (Ntiamoa-Baidu 1995; Abayie Boateng 1998) . These rules and regulations are most often enshrined in religious or cultural beliefs and superstitions and enforced by prohibitions called akyiwadie. These have no legal backing, but the beliefs have been strong enough in the past to make people obey the regulations (Ntiamoa-Baidu 1995). There is a wide range of prohibitions related to the utilization of natural resources. For example, sexual activity in the bush (Ahantwe) was considered by the Akans to be a sacrilege (efi) against the fertility of asase yaa, mother earth. Similarly, several tribes and groups in Ghana consider some days to be sacred; (nnab⊃ne singular dab⊃ne) to mother earth when farming or going to the bush is forbidden. These days are considered to be the resting days of asase yaa (Abayie Boateng 1998). In Akan 'yaa' as noted earlier means Thursday-born female, and also considered to be the name of mother earth. Thursday was, therefore, regarded as a day when no one should farm or go to the bush. Mother earth was considered to be taking a rest on that day (Abayie Boateng 1998). Non-farming days reduce the considerable pressure on land and other natural resources. They are also presently used for civic works or communal works in many rural communities (McLeod 1981) . In the context of natural resources management, they enhance biodiversity conservation and minimise the continuous use of natural resources (Ntiamoa-Baidu 1995; Abayie Boateng 1998).
Based on the above concepts, traditional natural resources management in Ghana may be classified into the following categories: protection of particular ecosystems or habitats (such as sacred groves and sacred rivers); protection of particular animals or plant species (such as totem and tabooed species); and regulation of the exploitation of particular natural resources (such as a closed season for harvesting or hunting) (Ntiamoa-Baidu 1995; Abayie Boateng 1998). The practices concerned relate to trees, forests, wildlife, marine and coastal systems as well as to farming systems (Abayie Boateng 1998). It is important to emphasise that most of the individual practices are based on religious beliefs which, as mentioned earlier, are enforced by taboos. The environmental wisdom and ethics expressed through these religious beliefs have been very useful tools in resource management. For instance, the belief that the earth has a power (tumi) of its own which is helpful if propitiated and harmful if neglected, is a strong moral sanction against the wanton destruction of the environment (Appiah-Opoku and Hyma 1999).
Trees
In most traditional settings in Ghana, trees useful to humans such as Odum (Milicia excelsa) and African Mohagany (Khaya ivorenses) are regarded as gods and possess special spiritual powers (Abbiw 1990; Falconer 1992) . Also, they can, as noted by Sarpong (1974) , be the "residential areas" of spirits and gods and should, therefore, not be felled without some rituals being performed (Abayie Sarpong 1974; Abayie Boateng 1998). For example, in most societies amongst the Ashantis, it has been noted that craftsmen will endeavour to propitiate certain trees before they cut them (Busia 1951 ). According to Busia, an Ashanti craftsman will offer an egg to the Odum tree saying, "I am about to cut you down and carve you; do not let me suffer harm". This taboo has contributed to the protection and sustainable use of these trees. Some of the trees in this category are tall palms, Betene (Elaeis guineensis) and Osese (Funtumia spp.), used for carving stools. Also, the Shea Butter (Butrespermum parkii) and Dawadawa (Parkia clappertoniana) trees in the northern savanna zone are similarly protected for their economic importance. Among other ethnic groups in the north, such as the Dagomba and the Mamprusi, there are chieftains in charge of useful trees to ensure that they are not cut or destroyed in any way (Abayie Boateng 1998).
There are other trees which are not regarded as useful (i.e. in economic and spiritual considerations), but are considered to have other relevance for environmental purposes such as the Akonkodie (Bombax buonopenzense) and Onyina (Ceiba pentandra) in the forest and the Baobab (Adansonia digitata) in the savanna. Most trees in this category are protected by rules which forbid cutting or setting fire to them, and each member of the community is responsible for ensuring that others comply with the regulation. For example, in the Nkoranza traditional area in the Brong Ahafo region, Senya (Ficus spp.) is protected because of its environmental qualities particularly for soil fertility improvement (Kwaku Akowuah pers. comm.). Such trees are protected by a 'traditional powerful oath' (ntam), which spiritually binds all members of a paramount area or a community to a stool or a god. Anyone who contravenes the rules and regulations for their protection is sanctioned accordingly. These sanctions could include a sheep, a bottle of alcoholic spirits (schnapps) and cash fines (Kwaku Akowuah pers. comm.) . Swearing by ntam is accepted amongst traditional religious believers as a declaration of the truth and exoneration from false accusations or crimes.
Another factor considered important for conservation and the protection of trees are their medicinal qualities (Abbiw 1990) . Trees considered to have medicinal properties are not only protected for their usefulness in curing, but are also considered sacred and to have spiritual powers, tumi. The spirits of such trees can hunt whoever felled or burnt them (Sarpong 1974; McCaskie 1995) . For example, Falconer (1992) found in several communities in the high forest zone of the south that most medicinal trees are considered sacred. Falconer indicates that the 'odii' (Okoubaka aubrevellei), the 'odum' (Milicia excelsa) and the 'ahomakyem' (Spiropetalum heterophyllum) are considered sacred and that there are taboos that protect them or rituals that have to be performed before they can be used. For example an egg must be given to the 'ahomakyem' climber before a piece can be cut for use. To use any part of 'odii', a libation must be poured. The tree cannot be approached at mid-day and the person must be naked. If exploited, these species are not to be felled or uprooted, and they are used in small quantities (Falconer 1992) . It has been observed that these traditional rules restrict use, instil fear of retribution from the spirits which possessed these trees, enhance their protection and prevent inappropriate utilisation (Dorm-Adzorbu et al. 1991; Anane 1997) .
Closely related to the above is the belief that some trees offer spiritual protection for the entire community. For example, Rattray (1923) found that a fig tree in the sacred grove at Santemanso, near Asubengya in Ashanti, was regarded as a sanctuary for the entire community. Anyone from the community sentenced to death and passing in the vicinity of the fig tree escaped death. Rattray indicates that an annual ritual performed in the sacred grove usually took place around the tree, and interprets this as recognition of the symbolic significance of the magic and religious powers of the tree. Similarly, the 'sumee' plant (Costus afer) is believed to have powers to drive evil spirits from a village (Falconer 1992) . For example, when disease strikes a village it is swept with the plant and the debris piled on the outskirts. By this act, it is believed that the evil spirits haunting the village with the disease would have been driven away (Falconer 1992) . Also, some trees are revered for the spiritual protection they offer individuals or families. For instance, a special cut branch of Onyame Dua, literally 'God's tree' (Alstonia boonei), was in the past used commonly in almost every compound of Ashanti as an altar to the Sky God (Onyame), from whom they sought spiritual protection (Rattray 1923; McLeod 1981) .
Forests, sacred groves and sanctuaries
Amongst several forest-dwelling people of the south, especially the Ashantis and the Brongs, there is a categorisation of vegetation into three major types: kwae (forest), esere (savanna) and mpe (the transition between kwae and esere) (Afikorah-Danquah 1998). Of the three categories, forests are considered the most important culturally, economically and ecologically (Abbiw 1990; McCaskie 1995; Afikorah-Danquah 1998) . The forest environment is noted to have made a significant impact on the social life of many tribes in Ghana. Amongst the Akans, the forests and the matrilineal clan systems have been observed as two important factors which have exercised a profound influence on social organisation (Akyeampong and Obeng 1995) . Therefore, the designation of vegetation as 'forest' (kwae) and their conservation, especially for religious purposes, in many parts of Ghana dates back several centuries. For example, Rattray (1923) found amongst the Ashantis (Asubengya people) that, for centuries, kwae has been a distinct vegetation type in their cosmology and is highly revered for reasons including the presence of spirits and the origins of their ancestry. The trees in forests, especially large trees, are considered to have spiritual powers, tumi, which can be appropriated for several purposes (Rattray 1923; McLeod 1981; Falconer 1992) . Even in the northern savanna regions, patches of forests have been similarly regarded (Dorm Adzorbu et al. 1991) .
Forests, as noted above, are perceived generally amongst most tribes in Ghana to be the abode of spirits such as dwarfs (Abbiw 1990 ). Folklore has it that the forest is the domain of the mythical Sasabonsam (McLeod 1981; Abbiw 1990 ). Other local perceptions are based on the socio-economic and environmental value of the forests as sources of fertile land for cultivation, timber, food, household utilities, game, medicinal plants and for the maintenance of environmental and ecological stability (Ntiamoa-Baidu 1991) . Traditional conservation approaches to the forest have, therefore, been based on these local perceptions. For these reasons, patches of forests have been protected and, in some instances, non-forested areas have been nurtured deliberately to evolve into forests. Amongst the prominent traditional approaches are sacred groves and sanctuaries.
Sacred groves (including sanctuaries) are common features in southern Ghana (Falconer 1992) . The total number of sacred groves in Ghana is unknown, although a survey by the Forestry Commission returned a figure of 1,904 groves, of which 79.1 per cent were in the south (Ntiamoa-Baidu 1995) . Whilst many groves are too small to be of biological significance, a number of them have potential for biodiversity conservation. Over 80 per cent of sacred groves in Ghana serve as watersheds for catchment areas where they protect sources of drinking water (Anane 1997) . Several categories of groves exist ranging from a few metres to several hectares in size (Dickson 1969; Dwomoh 1990 ). Many are small (less than one hectare), often comprising an object (such as a tree, stone or rock) considered to be a god and its immediate surrounding shrine (Abosompow/Asoneyeso), all of which is protected. Often, the patch of forest (Mpanyinpow) in which the royals of a particular village are buried is protected because of respect for the dead and the belief that the ancestral spirits lived there (Falconer 1992; Ntiamoa-Baidu et al. 1992) . Entry into such forests is prohibited, and only a limited class of people (such as members of the royal family, village elders or clan heads) are allowed access for burial purposes. Often, patches of forest are protected because they support sacred totem or tabooed species that are believed to have special spiritual or cultural values and associations. Many clans in Ghana have a wild animal or plant species as their symbol. For example, the leopard (Panthera pardus) is the symbol of the Bretuo clan of the Akan people. Traditionally, such species are strictly protected. In some cases even touching of the species is forbidden. The Buabeng-Fiema Monkey Sanctuary is an example of a grove protected because the forest supports black and white African Colobus (Colobus polykomos) and Lowe's Mona monkeys (Cercopithecus campbelli) which are sacred to the local people (Akowuah et al. 1975; Ntiamoa-Baidu 1987; Fargey 1991; Ntiamoa-Baidu et al. 1992) .
Like other traditional conservation approaches, sacred groves and sanctuaries are protected, conserved and maintained through a combination of taboos, prohibitions, beliefs and restrictions (Fargey 1991; Dorm Adzorbu et al. 1991; Ntiamoa-Baidu et al. 1992; Anane 1997) . These rules and regulations have been found to vary between and within communities (Falconer 1992) . For example, in some cases entry into a sacred grove or sanctuary is strictly limited, but in other areas they may be exploited or their use restricted to certain forest resources. Falconer (1992) found in the village of Nanhini in the south west of Ghana, which has the Numafoa and Kobri sacred groves, that one grove cannot be farmed or used for hunting, nor can snails be collected. However, the palms can be tapped for wine and medicines gathered. In addition, lands adjacent to sacred groves with streams in them are not supposed to be used on the sacred days of the deities associated with the groves. Most sacred groves and sanctuaries in Ghana have sacred days (dab⊃ne) (Adomako et al. 1998) . The days are often in remembrance of a particular historical event such as a battle in which the deity in the sacred grove played a role (Rattray 1923; Falconer 1992) . The existence of sacred days may also be associated with the belief that the deity is performing some beneficial services, as is believed by the Ga tribe in relation to the manufacture of hoes and cutlasses by the blacksmith god in the Guako sacred grove of Pokuase, Ghana (Adomako et al. 1998) .
It is important to note that although the social, cultural, economic and ecological importance of sacred groves and sanctuaries have been recognised, their management and survival have only recently become important to the government (NGOs) and civic bodies in Ghana (Dorm Adzorbu et al. 1991; Anane 1997; Abayie Boateng 1998) . The late recognition of this has been a major contributory factor in the decimation of many sacred groves and the threat to the survival of those remaining (Anane 1997) . Many communities recognise that very little has been done to support their effort to protect these traditionally-based practices which are increasingly coming under threat. It has been pointed out that the fact that sacred groves have survived so far is purely because of the strong traditional beliefs upheld by the local people and because of spiritual, religious and cultural attachments to the groves (Ntiamoa-Baidu 1995).
Water bodies
Amongst most ethnic groups in Ghana there exist beliefs that regard the majority of water bodies as deities (Rattray 1923; Ntiamoa-Baidu 1991 and Abayie Boateng 1998; Entsua-Mensah et al. 1998) . Rivers sometimes assume the role of god of the state (Omanbosom), ruling over the various functions of the state (Rattray 1923; Ohemeng Boakye 1980; McLeod 1981) . Such designated rivers are very common amongst the Akans and are protected and worshipped at several spots along their courses. This tradition has been used to protect the headwaters of several river bodies, especially those that served as potable water sources for a community or group of communities. Rattray (1923) mentions the example of River Tano, which rises in the Brong Ahafo region, and Ohemeng Boakye (1980) referred to the River Bosompra that runs through Kwahu in the eastern region of Ghana. Such rivers are also revered and protected because they are regarded as the source of life and fertility; barren women go to bathe in these waters in the hope of being fertilised (Ohemeng Boakye 1980).
Rivers and their immediate surroundings, especially forest, are protected on the basis that the spirit of the river resided in the area. Consequently, there are a variety of rules and regulations which prevent human contact with sacred groves such as taboo days, as noted earlier.
Other regulations and controls are available on the exploitation of fisheries and other aquatic resources, and the use of adjacent lands for farming and logging. For example, there exist taboos against the clearing of vegetation for farming right up to the edges of streams and rivers (Abayie Boateng 1998). Farmers are encouraged to leave a strip of land (Abasafa aduasa) that is "about 30 metres", which should not be cleared on both sides of the streams and rivers. According to Abayie Boateng (1998) , the benefit of this conservation method is quite obvious to any environmentalist, and local people are aware that it checks excessive evaporation from the rivers and streams. Other taboos, such as the disallowing of menstruating women to collect water from rivers, prevent the defilement of river deities and gods (Sarpong 1974; McLeod 1981) . The issue of menstrual blood in traditional beliefs has been treated extensively in anthropology as a source of potent force (Douglas 1966) . Amongst the Akans it has been emphasised as a source of "impurity" to gods and deities (Mcleod 1981) , because a woman during her menstrual period is believed to possess tumi b⊃ne or bad 'tumi (Kwaku Akowuah pers. comm.) . It may be conjectured that women, who were considered to be the most frequent users of water, were prohibited from entering the vicinity of rivers when they were menstruating to prevent degradation and conserve these vital resources. In most communities rivers provided the main source of drinking water (NtiamoaBaidu 1995).
Conservation of marine resources is managed similarly on the basis of religious beliefs and superstitions associated with fetishes enforced by taboos. For example, coastal ethnic groups have taboo days during which there is no fishing (Ntiamoa-Baidu 1991; Enstua-Mensah et al. 1998) . Tuesday is regarded by several coastal settlements as the sacred day of the sea god, Nana Bosompo (Abayie Boateng 1998). This is said to have the effect of giving both the fishermen and the fished day of rest, and probably, as noted amongst the farming communities above, to assist village cohesion if the rest day is observed (Enstua-Mensah et al. 1998 ). In addition, there is a long period of time during which nobody goes fishing. This resting period coincides with the time when fish lay their eggs (Abayie Boateng 1998). But, in several fishing communities, the system of the non-fishing day and the long rest period are reported to be breaking down due to disregard for the taboos associated with them. Concern has been expressed about the sustainability of these practices and livelihoods in the communities (Ntiamoa-Baidu 1991; Enstua-Mensah et al. 1998) .
Land management and farming systems
In the traditional context, land management and farming systems are inextricable. Perhaps this explains why changes in the farming systems have been amongst the most important causes of change in the quality and productivity of land in Ghana (Benneh and Agyapong 1990) . Also, farming strategies have been considered to be amongst the major modes of managing the environment in the country (Amanor 1994 ).
Traditionally, as was indicated earlier, land is considered sacred amongst most tribes in Ghana, and revered as the provider of life (Frazer 1926; Sarpong 1974; Abayie Boateng 1998; Kuntu-Mensah 2000) . Amongst the Akans, land is considered to belong to the living, the dead and the unborn generations. In fact, the living are believed only to be caretakers of the land on behalf of the two other parties, and it is believed that those who mismanage or misappropriate land will be punished by the ancestors who are considered to be keenly interested in matters related to land (Frazer 1926 ). Frazer suggests that ancestral spirits are believed to be the real land-owners; the living are only their tenants at will. This belief has guided land tenure amongst several ethnic groups in Ghana, which is based on customary laws. For example, amongst several Akan groups, land is traditionally regarded as a communal resource but is vested in the chiefs who are regarded as the custodians of the land. Sale of land is, therefore, forbidden and individuals can only obtain land from their family heads or through clan heads (Benneh 1965) . Similar beliefs underlie land allocation amongst other major ethnic groups in Ghana. For example, amongst the Tallensi of northern Ghana, land ownership and use rights are strictly regulated by clan and kinship ties, and by moral and ritual values of the ancestor cult and earth cult (Meyer 1945).
Land tenure and its related institutions have been treated extensively in the literature by Hunter (1963 ), Hill (1970 , Benneh (1965) , La Anyane (1972), Asenso-Okyere et al. (1993) and Amanor 1994) . What has been highlighted generally is that changes are taking place in the various tenurial arrangements across the country. Some writers have, indeed, suggested a need for further changes on the basis that the existing traditional tenure systems are inconsistent with the development aspirations of the country (La Anyane 1972). Specific features of the Ghanaian land tenure systems, which are said to constitute barriers to development, are their failure to ensure that those who will obtain the greatest economic returns from the land will have sufficient use of that land. They are also criticised for not conserving soil fertility, for causing fragmentation of land and encouraging land disputes (La Anyane 1972). La Anyane emphasises that these limitations have prevented labour mobility. This thinking, which is in line with modern market economics, is irreconcilable with the traditional principle of accountability to the ancestors (Anane 1997; Abayie Boateng 1998) . This probably accounts for the inertia of most traditional authorities towards land tenure reforms (La Anyane 1972).
Like customary tenurial arrangements, traditional farming systems which enhance conservation and good land husbandry have come under tremendous pressure for change (Abayie Boateng 1998). Traditional farming systems were developed on the principle of a belief in and regard for mother earth (asase yaa) as a deity (Anane 1997; Abayie Boateng 1998) . In order to allow her to continue to play a motherly role and to enhance biodiversity, traditional farming systems amongst the Akans were fashioned through laws and regulations to allow sustainable use of the land (Abayie Boateng 1998; Appiah-Opoku and Hyma 1999). For example, soil fertility restoration was achieved through fallow management, shifting cultivation and the use of simple farm tools such as hoes, axes and cutlasses (Sarris and Shams 1991; Abayie Boateng 1998). Mixed cropping, crop rotations and cropping systems including agro-forestry (e.g. trees dispersed on croplands) mimicked the forest landscape and enhanced biodiversity (Gyasi 1997) . As noted earlier, taboo days for farming, which are common amongst the Akans and other tribes in Ghana, were enforced on the basis of the belief that mother earth, ancestral spirits and other gods roamed the land on such days to improve soil fertility and to undertake other beneficial tasks in the landscape (Abayie Boateng 1998) . This reduces the pressure on the land and enhances fertility restoration (Appiah-Opoku and Hyma 1999). Traditional farming systems have many advantages that include the minimisation of soil erosion, the preservation of agro-biodiversity, the maintenance of ecological stability and the enhancement of food security and a balanced diet (Benneh 1997) .
In fact, they can be considered to be organic farming systems because they rely on natural soil fertility regeneration or the limited use of artificial ferlisers (Benneh 1997; Gyasi 1997) . Sarris and Sham (1991) conclude that mixed cropping, an important component of traditional farming systems, enables many small-scale farmers across Ghana to reduce the risks associated with variations in seasonal rainfall, reduce weeding requirements and make optimal use of soil moisture and nutrients. The systems allow a cultivated piece of land to rest for a period long enough for the recuperation of soil fertility. However, in several parts of Ghana, traditional farming systems have undergone drastic changes and many practices are disappearing (Benneh 1997; Abayie Boateng 1998) . Increasingly, mechanised farming using higher inputs (fertilisers, herbicides, pesticides) is being practised on medium and large-scale holdings growing mono-crop maize, rice and industrial crops (cotton and tobacco). In Brong Ahafo, in the northern Ashanti and the Northern regions where soil fertility has been reduced by shortened fallow periods or continuous cropping, fertiliser use is increasing (Sarris and Sham 1991).
Although traditional farming practices are undergoing changes, it has been argued that these are in reaction partly to forces of change that were imposed externally on the systems (Amanor 1997) . A lack of understanding of the complexity of forces and strategies devised by farmers to counter these forces has meant that there is little basis for ameliorating the pressures exerted by these forces (Gyasi 1996; Amanor 1997) . It has also undermined the appreciation of the improvements and adaptations that farmers are making in the traditional systems for enhancing the environment and their livelihoods (Gyasi 1996; Amanor 1997) . For example, Amanor (1994) has noted that, within the forest areas of Ghana, many of the problems of environmental degradation do not result solely from the present methods of bush fallow cultivation. He points out that the impact of the history of cocoa cultivation, the problems of regenerating cocoa once the original monoculture of cocoa has died out, and the tenurial system which emerged in the cocoa era, are accountable for some of the adaptations by farmers (Amanor 1994 and . He also emphasises that the environmental problems in the forest zones, which are emerging as a result of the movement from mono-cultivation of cocoa to food crops under bush fallow, is not a product of the latter system but a crisis generated in the cocoa sector. Farmers have made considerable improvements in the traditional systems including the methodical extension of forest to degraded adjacent lands by managed pioneer fallow and improved soil fertility through minimum tillage practices (Amanor 1997) . They have also modified cropping patterns to counter edaphic and biophysical changes (Gyasi 1996) . Unfortunately, farmers who undertake these innovations are concentrated in badly-degraded areas, and are likely to be dismissed by agricultural and environmental sciences as "robbers of the soil", aimless shifting cultivators" or "backward farmers" (Amanor 1997) . Therefore, these traditions and others which can make enormous contributions to sustainable land management and environmental conservation are either being ignored or not taken seriously by policy makers in the country (Anane 1997; Okra 1998) . This is because many of the practices are untenable under present socio-economic conditions; population being the critical factor (Amanor 1994; Benneh 1997; Gyasi 1997; Abayie Boateng 1998) . However, some of the intrinsic values and practices that are conservation-orientated have persisted (Benneh 1997 ; Abayie Boateng 1998).
ISSUES OF CHANGE AND SUSTAINABILITY
From the foregoing, it is clear that changes in traditional natural resources management and the sustainability of practices in Ghana are important areas of concern (Fargey 1991; Amanor 1994; Ntiamoa-Baidu 1995; Gyasi 1997; Abayie Boateng 1998) . Both biophysical and socioeconomic factors have been cited as responsible for these changes. However, in recent times, it is increasingly being stressed that the rapid change is due to the breakdown of traditional beliefs and associated taboos. As demonstrated in the examples above, beliefs, rituals and taboos underlie the majority of traditional natural resources management practices. The reason for the central role of these beliefs is that, in Ghana as in other parts of West Africa, the spirituality of local people serves as the basis for all human endeavours and is reflected in their worldview (Millar 1995) . Several of the traditional management practices, although they are undergoing changes, have retained some of their intrinsic practices despite production pressures. This has partly been attributed to the fact that many local people still perceive them to be associated with gods and ancestors which are still revered (Dorm Adzorbu et al. 1991; Fargey 1991; Falconer 1992; Ntiamoa-Baidu 1995; Gyasi 1996; Abayie Boateng 1998) .
Typical examples of change, coupled with maintenance of sustainability in traditional management practices, have been demonstrated in sacred groves. Unfortunately, it has been concluded in several studies (Fargey 1991; Dorm Adorbu et al. 1991; Ntiamoa-Baidu 1995; Gyasi 1996; Hagan 1998 ) that the erosion of traditional beliefs threatens sacred groves and sanctuaries. A number of sacred groves have gradually been encroached upon by surrounding farms and a number have already been lost to development projects, facilitated by the erosion of traditional beliefs (Environmental Protection Council 1976; Ntiamoa-Baidu et al. 1992; Gyasi 1996) . The breakdown of beliefs that protect these areas has been attributed to westerntype education and religion, to the immigration of people who may have no respect for local traditions, and to a lack of modern legislation to reinforce traditional rules (Fargey 1991; Falconer 1992; Ntiamoa-Baidu 1995) . Falconer (1992) has observed that, as a result of the uneven impact of these factors, 'sacredness', the prominence and protection of sacred groves varies considerably between and within communities. Many groves have been encroached upon because the fear which used to be associated with them no longer operates (Abayie Boateng 1998). Similarly, Ntiamoa-Baidu (1991) has noted that traditional beliefs and associated taboos for the conservation of coastal lagoons are no longer respected. For instance, she indicates that fishing activities continue in Sakumo lagoon daily, despite the prohibitions of sacred days and closed seasons; draw-nets of varying mesh sizes are used regularly, which do not conform to the rules stipulated by the traditional authorities. NtiamoaBaidu (1995) and Entsua-Mensah et al. (1998) have made similar conclusions in other studies.
An important point that has been stressed regarding these changes is that they have led to overexploitation and degradation of the natural resources base of several communities. This has eventually undermined the sustainable management of natural resources and the livelihoods of the local people (Ntiamoa-Baidu 1995; Anane 1997; Gyasi 1997; Abayie Boateng 1998 ). An encouraging finding, however, is that some of the natural resources protected by these practices have managed to survive despite increasing pressure on them (Dorm Adzorbu et al. 1991; Fargey 1991; Falconer 1992; Ntiamoa-Baidu 1995; NsiahGyabaah et al. 1996) . The Buabeng Fiema Monkey sanctuary and the Bofie sacred grove in the northern transitional zone are typical examples (Fargey 1991; Ntiamoa-Baidu 1995; Nsiah-Gyabaah et al. 1996) . In the southern transitional zone, Gyasi (1997) has recorded the Gyamfuase sacred grove and, in the northern savannas, the Malshegu sacred grove has been identified by Dorm Adzorbu et al. (1991) . In the forest zone, Falconer (1992) mentions the Numafoa sacred grove as highly revered; even the most ardent Christians believe in the protective powers of the goddess. She indicates that the grove was not burnt in the 1983 bush fires, although much of the surrounding area was burnt, and as a result its boundaries are defined sharply. Many people gave her testimonies of the visits of the goddess to the settlement and her healing powers. Similarly, the boundaries of the Kobri sacred grove, also in the forest zone, are well respected despite increasing land pressure, although some damage occurred in 1983 during the bush fires (Falconer 1992) . The survival of some of these practices has raised the question of variations in attitudes towards different beliefs and practices within and between communities. The need to understand fully these differences in order to promote further research to support the conservation of traditionally-protected areas, and the practices which have maintained them, has been emphasised (Falconer 1992; Anane 1997) .
CONCLUSION
The discussions in this paper demonstrate that traditional natural resources management in Ghana is enshrined in religious beliefs and practices. The need to investigate these issues for conservation has been emphasised in recent times. Although changes in these practices have been acknowledged, and threats to their sustainability raised, most researchers still agree that their potential influence on environmental and agricultural resources conservation and sustainability of livelihoods is enormous (Amanor 1994; Gyasi 1997) . In particular, the important role of these practices in the conservation of biodiversity through sacred groves has been highlighted (Fargey 1991; Falconer 1992 ).
However, a much clearer understanding of spiritual and mystical beliefs, and the related local institutions associated with traditional natural resources management, is needed (NtiamoaBaidu 1991; Falconer 1992; Amanor 1997) . Such an assessment would provide valuable insights into the changing values of local people in relation to the protection of forests and other natural resources (Falconer 1992 ).
Government and non-governmental organisations should fund integrated social and biological research at several locations in the country to promote a better understanding of traditional management practices.. Currently, little detailed scientific research on beliefs, taboos and practices associated with traditional natural resources management is being carried out to establish their significance for conservation. Although these management practices may be shrouded in complex myths and beliefs and may appear to have no scientific basis, many traditional practices and beliefs have been shown to be based on scientific principles (Ntiamoa-Baidu 1995; Appiah-Opoku and Hyma 1999). Collaborative research involving anthropologists and natural scientists may help explain the scientific and social value of beliefs related to traditional natural resources management in the study area and other parts of Ghana. This may enhance the acceptability of these traditions, many of which have conservation potential.
